Phylogenetic relationships and intraspecific variations of loaches of the genus Lefua (Balitoridae, Cypriniformes).
Three nominal species are known in East Asian balitorid loaches of the genus Lefua, i.e. L. echigonia, L. nikkonis, and L. costata. Lefua echigonia, with large morphological variations was recently separated into two groups, L. echigonia including the holotype and L. sp., based on morphological and ecological traits. We performed protein and DNA analyses to elucidate phylogenetic relationships among loaches of the genus Lefua and to settle the taxonomic status of L. sp. We also investigated intraspecific variations in L. echigonia s. str. to shed light on the process of formation of freshwater fish fauna in Japan. Protein analyses using two-dimensional gel electrophoresis showed that genetic distances between L. sp. and L. echigonia s. str. and between L. sp. and L. nikkonis were as large as that between L. echigonia s. str. and L. nikkonis. DNA analyses of the mitochondrial D-loop region showed that L. sp. and L. echigonia s. str. were monophyletic, respectively, while neither L. nikkonis nor L. costata was monophyletic and these species formed together a clade. The results supported the specific status of L. sp. and proposed reevaluation of the taxonomic status of L. nikkonis and L. costata. DNA analyses also showed that L. sp. was more closely related to L. echigonia s. str. than to the L. nikkonis-L. costata complex, and four local populations were distinguished in L. echigonia s. str. Distribution patterns of the four local populations of L. echigonia s. str. in Japan were approximately congruent with those of the medaka, Oryzias latipes, suggesting that differentiation in the two distantly related fishes have a common historical background.